chem_201402785_sm_miscellaneous_information.pdf S2 1. EXPERIMENTAL SECTION General Remarks. All reactions involving air-sensitive compounds were carried out under an atmosphere of dry nitrogen or argon using either Schlenk techniques or a glove box. All solvents were dried using column based solvent purification system. [1] Potassium tert-butanolate was purchased from MERCK. All other chemical were obtained from different suppliers and used without further purification. 1 H (300 MHz), 13 C (75.4 MHz), and 29 Si (59.3 MHz) NMR spectra were recorded on a Varian INOVA 300 spectrometer. If not noted otherwise for all samples C6D6 was used as solvent. To compensate for the low isotopic abundance of 29 Si the INEPT pulse sequence [2, 3] was used for the amplification of the signal. NMR reaction control measurements were done with aliquot samples without work up by adding a D2O capillary providing a lock signal.
S1
S3 before being introduced into the glovebox. Dimethoxyethane was distilled from sodium benzophenone ketyl and kept over molecular sieves; once in the glovebox, it was additionally dried over 3A molecular sieves (activated in turbomolecular pump vacuum at 300 C) for ~20 min before the experiments. EPR spectra were recorded at Bruker EMX X-band spectrometer (9.46 GHz), UV-Vis spectra were recorded in a 1 mm three-electrode quartz cell using a diode array Shimadzu Multispec-1500 spectrometer.
GeBr2 . dioxane, [8] 1,1,3,3-tetrakis(trimethylsilyl)dimethyltrisilanyl 1,3-dipotassium (1), [9] 2germa-1,1,3,3-tetrakis(trimethylsilyl)-4,4-dimethylcyclotetrasilan-2-ylen·ImMe4 (5), [10] 1,1,4,4tetrakis(trimethylsilyl)octamethylcyclohexasilane 1,4-dipotassium·(18-crown-6)2 (19) , [11] and ImMe4 [12] were prepared according to literature procedures.
Compounds 2, 21, and 22 can also be prepared using GeCl2 . dioxane instead of GeBr2 . dioxane in comparable yields.
Tetracyclic digermene (21):
A solution of GeBr2 . dioxane (769 mg, 2.40 mmol) and triethylphosphine (282 mg, 2.40 mmol) in THF (7 mL) and DME (7 mL) was cooled to -60 °C and a solution of 19 (2 mmol) in toluene (10 mL) was slowly added dropwise. The reaction was stirred for 3 h at -60 °C unless NMR control measurements showed the complete conversion to the PEt3 adduct 20. After warming up to rt the solvent was removed and a orange red residue remained which was treated three times with pentane/toluene (1:1 mixture). Removing of the solvents allowed the spectroscopic characterization of 20: 1 
Computational Details

General
All quantum chemical calculations were carried out using the Gaussian09 package. [15] The molecular structure optimizations were performed at the density functional M06-2X level of theory [16] using the def2-tzvp basis set for Ge and the 6-311+G(d,p) basis set for P, Si, C, H.
Every stationary point was identified by a subsequent frequency calculation either as minimum (Number of imaginary frequencies (NIMAG): 0) or transition state (NIMAG: 1).
The SCF energies, E(SCF), for all optimized molecular structures obtained with this method are given in Table S [19, 20] using the B3LYP functional and a def2-tzvp basis [21] for all atoms.
Calculated UV spectra for the gas phase were drawn by broadening of the individual excitations with gaussians with a bandwith of 0.1 eV (See Figure S- [a] trans-bent angle  as defined in Figure S 
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